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E E D I N G S  - - - - - - -  
: We're happy f o r  you t o  

be w i t h  us ,  and w e  look forward t o  hea r ing  what you have 

1-0 say about  l e a d e r s h i p  i n  e x p l o r a t i o n  today. 

MR. BEGGS: Thank you very much. F i r s t ,  I am 

del ighted to  be here. I a m  honored and p leased .  It's 

p l e a s a n t  t o  come t o  England i n  Spr ing ,  and i t ' s  a l so  very 

p l e a s a n t  to come and d i s c u s s  some of t h e  past  accomplish- 

ments and management cha l l enges  t h a t  w e  have undertaken 

i n  t h e  space agency i n  t h e  United S t a t e s .  

Indeed, you can say i n  t h e  very  t r u e  sense  

t h a t  t h e  accomplishments of NASA are r e a l l y  worldwide 

accompl~ishments, which w e  drew upon almost a l l  of t h e  

s c i e n t i f i c  r e sources  of t h e  world when w e  managed antl 

accomplished o u r  major programs. 

I a m  very  pleased t o  j o i n  you. We've heard 

of t h i s  Center  and your  work, and i t s  s i g n i  f i c a n t  c o n t r i -  

bu t ions .  W e ,  i n  NASA, l i k e  t o  encourage t h e  k ind  of ex- 

change t h a t  I hope t o  have w i t h  you t h i s  ayternoon,  be- 

cause it is an exchange between bus iness  ani? qovernment 

and between bus iness  and the academic ww1d t h a t  has  made 

o u r  system work. I have more t o  say about  t h a t .  

Xe a t  NASA are involved i n  t r y i n g  t o  manage 

t e c h n i c a l  r e sources  i n  t h e  mids t  oE a very l a r g e  competi- 

t i v e  cha l l enge  i n  the w o r l d ,  and, of c o u r s e r  i n  t h e  m i d s t  
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of  what i s  a very r a p i d l y  changing s i t u a t i o n  w i t h  r e s p e c t  

t o  t h e  t echno log ie s  t h a t  w e  u t i l i z e  i n  doing o u r  major 

system work. 

I t  i s  k i n d  of i n t e r e s t i n g  w i t h  t h e  backgrounds 

t h a t  t w o  o f  t h e  NASA -- t w o  o f  t h e  s i x  NASA a d m i n i s t r a t o r :  

w e r e  submarine o f f i c e r s ,  and t h a t  i s  s o r t  o f  an  i n s i d e  

joke  i n  NASA. 

Tom Payne ( p h o n e t i c ) ,  who came r i g h t  a f t e r  J i m  

l e f t  -- J i m ,  i n c i d e n t a l l y  w a s  t h e  second a d m i n i s t r a t o r ,  

n o t  t h e  f i rs t ,  b u t  Tom w a s  a submarine o f f i c e r  and then  

I came on h e r e  a t  t h i s  p a s t  y e a r ,  a n o t h e r  submarine 

of f icer .  

W e  are -- w e  d i d ,  however, a long  t h e  way 

r e q u i r e  t h e  s k i l l s  o f  a p i l o t ,  so w e  feel  a l i t t l e  more 

c o n f i d e n t  t o  d e a l  w i th  t h e  world of space  t h a n  maybe any- 

one  e lse  having s a i l e d  through several  d i f f e r e n t  m i l i e u s  

on  t h e  e a r t h ,  and both  Tom and I s t i l l  have t h e  ambi t ion  

of f l y i n g  i n  s h u t t l e ,  of g e t t i n g  up i n t o  space  one of  

t h e s e  days.  

:!ore t h a n  a c e n t u r y  ago one of  your  great 

prime m i n i s t e r s ,  Benjamin D i s r a e l i  s a i d ,  "The secret of  

success  i s  constancy t o  purpose." ,  and t h a t  i s  t r u e  of 

i n d i v i d u a l s  as w e l l  a s  n a t i o n s ,  and i t  c e r t a i n l y  w a s  

t r u e  of America's space endeavors ,  because what w e  w e r e  

t r y i n g  t o  do back i n  t h e  ea r ly  ' 6 0 ' s  w a s  t o  do something 
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t h a t  had never  been done be fo re ,  t h a t  would -- indeed,  w a  

cons idered  t o  be undoable a t  t h e  t i m e .  I t  r equ i r ed  

very  s t r o n g  l e a d e r s h i p ,  major mot iva t ion ,  c a r e f u l  s t ra teg  

p lanning ,  and, of cour se ,  a n a t i o n a l  commitment, a commit 

ment o f  n a t i o n a l  r e sources  t h a t  w a s  t r u l y  unprecedented 

i n  o u r  prev ious  h i s t o r y .  

O f  course ,  I a m  a l l u d i n g  now t o  t h e  Appolo 

program, which w a s  t h e  ( i n a u d i b l e )  period of NASA, and 

was probably t h e  w o r l d ' s  greatest  a t tempt  t o  p u t  

t o g e t h e r  bo th  government, i n d u s t r y  and academic r e sources  

t o  do a p r o j e c t  t h a t  w a s  l a r g e r  than  anything w e  had ever 

undertaken before. 

I t  w a s  expensive.  I t  had i m p l i c a t i o n s  across 

o u r  s o c i e t y  which are s t i l l  unfo ld ing ,  and, of  course ,  

it d i d  p u t  us  i n  the f o r e f r o n t  of t h e  space  age. 

W e  have r e a l i z e d  a number of very  importan- 

b e n e f i t s  f r o m  the research w e  d i d  as a consequence of t h a  

program. The communications sa te l l i t e  i n d u s t r y ,  one 

of t h e  fas tes t -growing  i n d u s t r i e s  of t h e  world,  t h e  

me teo ra log ica l  program which gua ran tees  up-to-date and 

a c c u r a t e  weather f o r e c a s t i n g  worldwise,  many s u b s i d i a r y  

b e n e f i t s  i n  medical e l e c t r o n i c s  and medical monitor ing 

equipment -- and fa r  o u t  fall o u t s  i n  i n d u s t r i a l  gasses, 

s o l i d  s t a t e  e l e c t r o n i c s ,  computer s c i e n c e s  and many 

others t h a t  are too numerous t o  mention. 

02) 234-4433 
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When w e  undertook it, however, t hose  w e r e  

y e t  on t h e  d i s t a n t  hor izon ,  and they  were n o t  t h e  objec- 

t i v e  of t h e  program. The program s ta r ted  p r i m a r i l y  be- 

cause  o f  t h e  beginning oE t h e  space race i n  which you a l l  

recall.  

The United S t a t e s  and t h e  Soviet  Union had -- 
drawing on t h e i r  r e sources  and t echno log ie s  which had 

been created i n  World War 11, j e t  engine r o c k e t ,  t h e  

rocket engine ,  t h e  r a d a r  equipment, e l e c t r o n i c  -- advanced 

e l e c t r o n i c s  and va r ious  and sundry o ther  d i s c i p l i n e s ,  

which had been developed du r ing  t h e  w a r  and w e r e  a v a i l a b l e  

a f t e r  t h e  w a r  made it  obvious t o  those  who were th ink ing  

about  what would come a f t e r ,  t h a t  t h e  e x p l o r a t i o n  i n  space  

w a s  now p o s s i b l e ,  as, indeed,  t h e  United States announced 

i n  t h e  mid--SOs t h a t  a c e l e b r a t i o n  of t h e  I n t e r n a t i o n a l  

Geophysical Year -- t h a t  w e  would launch a f a l l  s a t e l l i t e  

i n t o  o r b i t  f o r  t h e  purpose of doing some monitor ing of t h e  

e a r t h  ' s s u r f  ace. 

The S o v i e t s ,  n o t  t o  be outdone, announced t h a t  

they ,  too, would launch a s a t e l l i t e  i n  t h e  IGY; however, 

- -. 

4 ,  1957 ,  2 5  y e a r s  ago, they  launched what w e  a l l  remember 

a s  Sputnik. 

because i t  i n d i c a t e d  t h e  S o v i e t s  have a l e a d ,  and t h e  lead 

w a s  s i g n i f i c a n t .  

a n t i c i p a t e d  by s o m e  period of t i m e ,  because on October 

It  was a shock t o  u s  i n  t h e  United S t a t e s  
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The P r e s i d e n t  and h i s  c o u n s e l l o r s  m e t  t o  t a k e  

a look and see w h a t  w e  could  do t h a t  would be a p r o j e c t  

of enough s i g n i f i c a n c e  and enough complexity and enough 

d i f f i c u l t y  t h a t  w e  could ou t -d i s t ance  t h e  S o v i e t s  and 

cha l l enge  t h e m  i n  an a r e a  w h e r e  w e  f e l t  t hey  could n o t  

compete on as favorable terns as w e .  

Because w e  f e l t  w e  had t h e  w h e r e w i t h a l l  t o  

do a m a j o r  p r o j e c t  of h igh  complexity,  w e  chose t h e  

p r o j e c t  of going t o  the moon. There had been a g r e a t  

amount of p lanning  t h a t  had gone on p r i o r  t o  t h a t  t i m e .  

I t  w a s  n o t  a d e c i s i o n  taken  wi thout  having 

thought  through a l l  of t h e  imp l i ca t ions .  NASA i s  an ou t -  

growth o f  the  o ld  Nat iona l  Advisory Committee fo r  

Aeronaut ics .  

The NACA w a s  c r e a t e d  i n  t h e  United S t a t e s  i n  

1950 p r i m a r i l y  because t h e  United States could no t  pro- 

duce a compet i t ive  m i l i t a r y  a i r c ra f t  i n  World War I. 

The NACA w a s  t r u l y  an  adv i so ry  committee 

s t r u c t u r e ,  b u t  a s  t i m e  went on they  realized they  must 

have r e sea rch  r e sourccs  so they  created t h r e e  r e sea rch  

c e n t e r s , - -  t h e  great c e n t e r  of Piney, V i r g i n i a  which i s  

s t i l l  t h e  mother. c e n t e r  of t h e  agency. 

A propuls ion  c e n t e r  a t  Louis i n  Cleveland 

and a c e n t e r  a t  Ames. The l o c a t i o n  of those c e n t e r s  

i s  p r i m a r i l y  around cheap power, t o  provide power f o r  
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t h e  wind t u n n e l s .  

Those c e n t e r s  d i d  t h e  i n i t i a l  planning t h a t  

enabled  us  t o  make t h e  commitment t o  Appolo, and by 1 9 6 0  

t h e y  w e r e  ready w i t h  t h e  necessary  planning and t h e  

necessary  background t o  allow J i m  Webb t o  have become t h e  

Adminis t ra tor  i n  1960,  t o  go t o  t h e  P r e s i d e n t  and t e l l  

h i m  t h a t  w e  could,  indeed,  c a r r y  o u t  t h e  mission success-  

f u l l y .  

H e  w a s  supported i n  t h a t  by a number of f a i r l y  

impor tan t  people  inc lud ing  B o b  M c N a m a r a  who w a s  t hen ,  as 

you know, t h e  S e c r e t a r y  of Defense and Lyndon Johnson w h o  

w a s  t h e  V i c e  P r e s i d e n t .  

Johnsan w a s  a great f r i e n d  of a number of 

people  who knew Webb a t  the t i m e ,  knew Webb very  w e l l  

a t  t h e  t i m e  because they  worked wi th  him. Men l i k e  

J i m  Kerr (phone t i c )  and o t h e r s  who have worked wi th  Webb 

when he  w a s  i n  Oklahoma working f o r  K e n  M c G e e  ( p h o n e t i c ) ,  

They backed him up. They s a i d  i f  J i m  Webb 

s a y s  it can be done, i t  w i l l  be done, and I t h i n k  t h a t  i s  

an impor tan t  p o i n t  t o  make i n  t h e  undertaking of a major 

ven tu re  ,of t h a t  type .  

The commitment w a s  taken r e a l l y  on a man's 

word. 

t he  i n t e g r i t y  of man and they  r e a l i z e d  a s u f f i c i e n t  p l a n  

has  been l a i d  so as  t o  enab le  i t s  success .  

The basis for t h e  commitment was t h a t  they  t r u s t e d  
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So it w a s  t h a t  t h e  then-Pres ident ,  John Kennedy 

went t o  t h e  -- befo re  J o i n t  Sess ion  of Congress and 

announced t h a t  he in tended  t o  cha l l enge  t h e  w o r l d  and on 

May 2 5 ,  he s a i d ,  "1 b e l i e v e  t h i s  n a t i o n  should commit 

i tself  t o  achiev ing  t h e  goal before t h i s  decade i s  o u t  

o f  l and ing  man on t h e  moon and r e t u r n i n g  him s a f e l y  t o  

ear th .  'I. 

"NO s i n g l e  space project i n  t h i s  pe r iod  w i l l  be 

more impressive t o  mankind or more important  f o r  t h e  

long-range e x p l o r a t i o n  o f  space, and none w i l l  be so d i f f i  

c u l t  o r  expensive t o  accomplish." 

That,  indeed,  w a s  t h e  b a s i s  for t h e  d e c i s i o n .  

None would be as  d i f f i c u l t  o r  expensive t o  accomplish,  

and i n  s h o r t ,  w e  went r i g h t  a t  t h e  S o v i e t s  i n  as d i f f i c u l t  

a p r o j e c t  as w e  could f i n d  and, indeed, it p a i d  off  becaus 

i n  a matter o f  about  f o u r  yea r s  w e  had moved ahead of t h e  

S o v i e t s  and w e  were doing much more impress ive ,  much more 

complex, much more t e c h n i c a l l y  advanced work. 

I n t e r e s t i n g l y  enough i n  a p o l i t i c a l  environment 

t h e  sense  Ghat t h i s  w a s  an important  under tak ing  -- and 

there w a s  v i r t u a l l y  no oppos i t i on  t o  it i n  s p i t e  of t h e  

f ac t  t h a t  t h e  p r o j e c t  had been budgeted a t  t h a t  t i m e  i n  

t h e  o r d e r  of $20 b i l l i o n :  i n  t h o s e  days q u i t e  a l o t  of 

money. 

The Congress throughout  t h e  p r o j e c t  backed NASA 
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t r a t i o n  t o  a degree  t h a t  I t h i n k  i s  

unprecedented i n  o u r  system- 

I t  w a s  ove r  an e igh t -yea r  pe r iod - -Nine  ind iv-  

i d u a l  budgets ,  because as  you know i n  t h e  United S t a t e s  

w e  budget year-by-year, and n ine  t i m e s  t h i s  p r o j e c t  had 

t o  be  defended be fo re  t h e  Congress, and n ine  t i m e s  t h e  

Congress backed i t  up -- d i d  n o t  c u t  any p a r t  of i t ,  . 

backed it up f u l l y  wi th  funding r e q u i r e d ,  and, indeed,  

t h e  Congressional l e a d e r s h i p  involved i n  t h e  t h i n g .  

Men l i k e  Ol in  Teague of Texas, who w a s  Chair-  

man of t h e  House C o m m i t t e e ,  and C l i f f  Anderson (phone t i c )  

New Mexico w a s  t h e  Chairman of t h e  Senate  C o m m i t t e e  -- 
became r e a l l y  g r e a t  promoters of t h e  program. 

So w e  -- Webb r e a l i z e d  t h a t  i f  he w a s  going t o  

make t h e  t h i n g  go, t h a t  t h e  o r q a n i z a t i o n a l  s t y l e  and 

t h e  o r g a n i z a t i o n a l  form t hey  had t o  adopt had t o  be 

extremely f l e x i b l e ,  and he knew t h a t  what he had was a 

ve ry  e f f e c t i v e  t e c h n i c a l  team. 

The men who came o u t  of t h e  o l d  NACA t o  which 

were added t h e  F rede r i ck  Von Braun (phonet ic )  t e a m  down 

a t  H u n t s v i l l e ,  Alabama, who had been brought  ove r  a f te r  

t h e  war and worked on r o c k e t r y  for t h e  Army -- t hey  w e r e  

brought over i n  t a c t ,  and became,what e v e n t u a l l y  became 

t h e  Marshall Space F l i g h t  C e n t e r ,  which i s  r e s p o n s i b l e  

f o r  t h e  rocke ts .  
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Then t w o  o t h e r  c e n t e r s  were added -- one,  of 

c o u r s e ,  on t h e  coast of Flor ida as  t h e  major watch 

f a c i l i t y ,  which took a piece of w h a t  w a s  an A i r  Force 

B a s e  at Cape Canaveral  i n  Florida -- renamed it subse- 

q u e n t l y  t h e  Kennedy Spacec ra f t  Center .  

Then t h e  Johnson Center  now i n  Houston, which 

w a s  t o  be t h e  c e n t e r  fo r  t h e  detai led p lanning ,  t h e  

t r a i n i n g  of t h e  a s t r o n a u t s  and t h e  mission c o n t r o l ,  and 

it w a s  b u i l t  up p r i m a r i l y  as a c o n t r o l  c e n t e r ,  w i t h  a 

l a r g e  amount o f  s imula t ion  equipment and other  equipment 

t o  b r i n g  t h e  t r a i n i n g  of o u r  newly acqui red  test p i l o t s  

to an I P  ( p h o n e t i c ) .  

Once t h a t  o r g a n i z a t i o n a l  s t r u c t u r e  was p u t  i n  

p l a c e  Webb r e a l i z e d  t h a t  there would be as w e  went a long  

a number of problems t h a t  occur red  which r e q u i r e d  changes. 

As he  p u t  it i n  o r d e r  t o  manage a p r o j e c t  of t h i s  

s i z e ,  it i s  necessary  t o  have a l l  of your people  w i l l i n g  

and a v a i l a b l e  t o  do any job t o  which they  are as s igned ,  

and du r ing  t h e  cour se  of t h e  p r o j e c t ,  Curing e i g h t  y e a r s  

i n  which t h e  p r o j e c t  w a s  a c t i v e ,  there w e r e  a t  l eas t  

f i v e  r e o r g a n i z a t i o n s  i n  t h e  agency. 

Men were moved i n  new assignments.  They o f t e n  

added t o  t h e i r  assignment.  We reorganized s e v e r a l  t i m e s  

a t  t h e  headquar te rs  l e v e l  i n  order t o  better u s e  o u r  

management t a l e n t ,  and as  crises occurred  such as  t h e  f i r e  
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nized  once aga in  i n  o r d e r  t o  reemphasize t h e  

s a f e t y  a s p e c t s  of t h e  program. 

very f l e x i b l e  management s t y l e .  

I n  s h o r t  it w a s  a very,  

When I c a m e  t o  t h e  agency i n  ' 6 7  t h e  agency 

w a s  once aga in  under a r eo rgan iza t ion .  

one of t h e  m o s t  en joyab le  jobs i n  t h e  agency, s i n c e  I had 

t h e  advanced r e sea rch  and technology s i d e ,  and had t h e  

o l d  c e n t e r s , t h e  Langley, L e w i s  and Ames Center  r e p o r t i n g  

t o  m e ,  b u t  t h a t  p a r t i c u l a r  o r g a n i z a t i o n  had j u s t  come 

I took f r o m  -- p e r  

i n t o  be ing  when I a r r i v e d .  

The o t h e r  hallmark of t h e  o r g a n i z a t i o n  was t h e  

t o p  management, i t s e l f .  Webb had acqui red  Hugh Dryden 

(phonet ic )  who was t h e  l a s t  manager of t h e  NACA. Hugh 

became h i s  deputy,  and he  brought  down Bob  Semens (phonet i (  

o u t  of MIT and Semens became t h e  g e n e r a l  manager of t h e  

agency. 

That t r i u m v i r  ope ra t ed  as a s i n g l e  head. I n  

s h o r t ,  no d e c i s i o n s  w e r e  t aken  u n l e s s  a l l  t h r e e  w e r e  

a p a r t y  t o  them, and, indeed, any management i n s t r u c t i o n  

o r  any communication on t h e  subject of t h e  prografns w a s  

s igned  by all t h r e e  men. 

I t  w a s  d i scussed  by a l l  t h r e e  

i n t o  t h e  procurement s i d e  of t h e  program 

men. A s  w e  moved 

and, of course, 

t h e  d e c i s i o n  w a s  m a d e  ear l ier  t h a t  t h e  program would r e l y  

on t h e  bus iness  community, t h e  i n d u s t r y ,  t o  do t h e  manufac- 
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t u r i n g  work. 

W e  d i d  set  up a couple  of very s p e c i a l i z e d  

manufactur ing ac t iv i t ies  t o  take care of t h e  high r i s k  

-- high  r i s k  f r o m  t h e  p o i n t  of s a f e t y ,  b u t  t h e  bulk of 

t h e  work w a s  done i n  e x i s t i n g  i n d u s t r i a l  p l a n t s .  

Those procurement d e c i s i o n s  w e r e  as w e l l  taken 

by a l l  three men, and any procurement m a t t e r  o v e r  $5 

m i l l i o n ,  which i n  the s c i e n c e  program w e  w e r e  running 

w a s  a r e l a t i v e l y  s m a l l  amount of money -- had become 

before t h e  three men f o r  t h e  f i n a l  dec i s ion .  

They ope ra t ed  together on t h o s e  p o i n t s .  

As a consequence though of doing t h e  bus iness  

through t h e  i n d u s t r y  t h e  agency never  grew very l a r g e .  

Although 35,000 i s  a large number of people ,  w e  w e r e  

perhaps,  managing a work f o r c e  o f  about  h a l f  a m i l l i o n ,  

people  -- t h e  Appolo program. 

I t  w a s  n o t  a huge agency e i t h e r  i n  s i z e  of 

personnel  o r  i n  s i z e  of f ac i l i t i e s .  W e  maintained s u f f i -  

c i e n t  f ac i l i t i e s  so as  t o  keep o u r  e x p e r t i s e ,  o u r  tech-  

n o l o g i c a l  edge t o  the p o i n t  where w e  can understand 

any problem t h a t  w e  r a n  i n t o  i n  t h e  manufacturing process 

o r  i n  t h e  p~occss of o p e r a t i o n s ,  b u t  w e  d i d  n o t  do 

a l l  of t h e  d e t a i l e d  c o n s t r u c t i o n  work w i t h i n  t h e  agency. 

Today t h e  agency o p e r a t e s  -- s t i l l  i n  t h a t  

way. We're down t o  about  21 ,000  now on a budget of about  
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n i n d u s t r i a l  organ 

i z a t i o n  wi th  a $6  b i l l i o n  tu rnove r , 'we  would probably 

have f o u r  o r  f i v e  t i m e s  t h a t  number. 

Though w e  do o u r  w o r k  through t h e  i n d u s t r y  

and t h i s  w a s  very important ,  I t h i n k ,  i n  t h e  success  of 

the program -- early on Jim Webb f e l t  t h a t  w e  should 

involve  t h e  academic community t o  t h e  f u l l e s t  e x t e n t .  

O v e r  80 u n i v e r s i t i e s  w e r e  brought  i n t o  t h e  

program. They were, a t  f i r s t ,  r e l u c t a n t .  They f e l t  t h a t  

t hey  might be be ing  dragged i n t o  something t h a t  wa11l.d 

u t i l i z e  r e source ,  d i v e r t  their  a t t e n t i o n  from t h e i r  p r i -  

mary func t ion .  

When t h a t  ( i n a u d i b l e )  -- b u t  b i t  by b i t  they  

w e r e  brought  i n t o  t h e  program e f f e c t i v e l y ,  and c o n t r i b u t e d  

very  s i g n i f i c a n t l y  t o  t h e  success  o f  the program. I n  t h e  

p rocess  o f  doing t h a t  w e  d i d  a f avor  f o r  t h e  n a t i o n  i n  

t h a t  w e  t r a i n e d  some 5 ,000  s t u d e n t s  t o  t h e  PhD l e v e l ,  

f i n a n c i n g  t h e m  f u l l y .  

Reconstructed some $50 m i l l i o n  worth of new 

research f a c i l i t i e s  on t h e  campuses and provided them w i t h  

up-to-date equipment, and w e  p u t  them i n t o  some new 

r e s e a r c h  f i e l d s  t h a t  they would n o t  o therwise  have been 

i n ,  and, indeed,  I think t h a t  much of t h e  p rogres s  t h a t  

t h e  United S takes  has made i n  t h e  e l e c t r o n i c  area, i n  

computer s c i e n c e s  and a l l i ed  f i e l d s  i s  t o  a large e x t e n t  

NEAL R. GROSS 
COURT REPORTERS AND TRANSCRIBERS 

1330 VERMONT AVENUE, NW 

:202) 234-4433 WASHINGTON, D.C. 20005 

_ _ _ _  - .- - _ _  - 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

1 6  

17 

18 

19 

20 

21 

22 

23 

24 

25 

14 

traceable t o  t h a t  e f f o r t  o f  b r ing ing  t h o s e  s t u d e n t s  a long 

i n  t h e  advanced work. 

W e  d i d ,  i n  those days,  r e q u i r e  t h e  b r ing ing  

i n t o  t h e  program of a number of f o r e i g n  s c i e n t i s t s  as  

w e l l .  A t  f i rst  t h a t  w a s  d i f f i c u l t ,  b u t  Webb, i n  t h e  

e a r l y  days,  managed t o  ge t  f r o m  t h e  Congress t h e  a u t h o r i t y  

t o  go o u t  and make agreement on h i s  own wi th  f o r e i g n  

governments, which w a s  unusual i n  t h e  American scene,  and 

t h e  S t a t e  Department q u i t e  n a t u r a l l y  opposed it. 

J i m  Webb, having been an Undersecretary of 

State  a t  one p o i n t  i n  h i s  care r ,  understood t h a t  problem 

very w e l l ,  and he w a s  able t o  hepherd t h e  l e g i s l a t i o n  

through t h e  Congress. i 
A s  a consequence of t h a t  p a r t i c u l a r  a s p e c t  of 

t h e  program wehavemade agreements wi th  over 100  coun- 

t r ies ,  and w e  drew on t h e  e x p e r t i s e  o f  almost a l l  of  t h e  

advanced c o u n t r i e s  i n  g e t t i n g  them t o  h e l p  u s  wi th  very 

s p e c i a l i z e d  t a s k s .  

I t  helped immeasurably. The r e s e a r c h  centers 

and t h e  i n d u s t r y  t h a t  w e  a t t r a c t e d  r equ i r ed  t h a t  we 

c o n s t r u c t  a ve ry  specif ic  f o r m  of management, w h a t  i s  

now known as  Program o r  Project Management -- w a s  brought  

t o  i t s  f u l f i l l m e n t  i n  t h o s e  days.  

I t  s tar ted with t h e  e v a l u a t i o n  process and 

e v a l u a t i n g  p roposa l s  from i n d u s t r y ,  and it worked i t s  way 
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a l l  t h e  way through u n t i l  w e  f lew. 

I t  r equ i r ed  a very  s t r o n g  d i s c i p l i n e  i n  t h e  

agency i n  o r d e r  t o  g e t  them t o  focus  upon t h e  t h i n g s  t h a t  

w e r e  t r u l y  important .  Ea r ly  on t h e  agency w a s  accused a 

number of t i m e s  of n o t  having eva lua ted  p rope r ly  proposa ls  

from the i n d u s t r y  so Webb, Dryden and Semens developed 

a very,  ve ry  d i s c i p l i n e d  approach t o  t h e  e v a l u a t i o n  of 

p roposa l s  f r o m  the i n d u s t r y  and a very ,  very d i s c i p l i n e d  

approach t o  t h e  grad ing  and s e l e c t i o n  process .  

A s  I mentioned earlier it f i n a l l y  culminated 

by coming before t h e  three of them. 

I t h i n k ,  i s  t h a t  w e  d i d  end up wi th  a very competent 

The r e s u l t  of t h a t ,  

se t  of i n d u s t r i a l  p a r t n e r s .  

W e  p u t  i n t o  p l ace  a management system t h a t  

enabled  us  t o  s t a y  on top of those c o n t r a c t o r s  every 

s t e p  of t h e  way. I n  

s h o r t  it w a s  management i n  d e t a i l ,  and it r e q u i r e d  t h a t  

a l l  of t h e  managers bo th  a t  headquar t e r s  and a t  t h e  

c e n t e r  l eve l  devote  a l o t  of t i m e  t o  reviewing p rogres s  

of t h e  c o n t r a c t o r s .  

W e  had a d e t a i l e d  review process .  

They s p e n t  a lot of t i m e  a t  the c o n - r a c t o r ' s  

p l a n t s ,  and t h e y  s p e n t  an enormous amount of t i m e  i n  

reviewing i n  Washington and Johnson i n  Houston t h e  progre: 

of those c o n t r a c t s  a g a i n s t  t he  schedule  and a g a i n s t  t h e  

costs.  
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y r e s u l t e d ,  I b e l i e v e ,  i n  a form 

o f  management which has  cont inued t o  serve t h e  agency 

w e l l  even unto  t h i s  day. W e  have s e n t  over  t o  -- a c t u a l  

books t h a t  w a s  genera ted  i n  t h a t  pe r iod ,  which d e s c r i b e s  

t h e  p rocess  t h a t  w a s  developed i n  t h a t  pe r iod ,  I t h i n k ,  

ve ry  w e l l ,  i f  you can wade through some of t h o s e ,  very 

w e l l  describes s o m e  o f  t h e  d i f f i c u l t i e s  t h a t  t h e  agency 

went through i n  g e t t i n g  t h a t  t o  work. 

Having brought  t h e  i n d u s t r y  and t h e  u n i v e r s i -  

t i es  on board and having g o t t e n  o u r s e l v e s  t o  a p o i n t  

where w e  f e l t  t h e  program would do very w e l l ,  w e  had t h e  

f i r e .  

I t  w a s  a tremendous shock t o  t h e  agency because 

w e  f e l t  t h a t  w e  had covered every  base ,  and t h a t  t h e r e  

w a s  n o t  r o o m  i n  t h e  program f o r  a mistake.  I t  w a s  a 

ve ry  bad mistake,  indeed. I t  selr. t h e  program back about  

a yea r  whi le  w e  s t r a i g h t e n e d  o u t  o u r  s a f e t y ,  t h e  s a f e t y  

f e a t u r e s  o f  t h e  program, and it r e s u l t e d  i n  a very major 

r e o r g a n i z a t i o n  o f  t h e  agency. 

The f i r e ,  I t h i n k ,  i l l u s t r a t e s  one of t h e  

f e a t u r e s  of t h e  management o f  a complex p r o j e c t  l i k e  

t h i s ,  t h a t  you probably cannot  foresee. A s  a m a t t e r  of 

f a c t  t h e r e  have been a number of comments made on t h i s ,  

t h a t  i n  under tak ing  a p r o j e c t  of t h e  magnitude and scope 

o f  Appolo, t h a t  sooner  o r  l a t e r  you're going t o  make a 
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m mistake.  I t  i s  almost i n e v i t a b l  - ment proces 

Webb always f e l t  t h a t  t h e  f i re  could  have 

been a n t i c i p a t e d ,  t h a t  t h e  problem could  have been a n t i -  

c i p a t e d ,  and I t h i n k  i n  my s t u d i e s  of it, I would ag ree  

w i t h  h i m ,  t h a t  t h a t  problem could have been a n t i c i p a t e d ,  

t h a t  if it had n o t  been t h a t  problem, I t h i n k  w e  would 

have encountered another .  

The problem is g e t t i n g  your management over  a 

long  pe r iod  of time, an e igh t -yea r  pe r iod  t o  cont inue  

t o  devote  t h e  de ta i led  a t t e n t i o n  t o  every a s p e c t  of a 

complext p r o j e c t .  

I t  i s  something t h a t  -- what w e  look back on 

as  be ing  -- as p r e s e n t i n g  an  unanswered ques t ion .  Webb 

always p u t  it -- how do you create a p e r f e c t  management 

system. I would p u t  it -- make it a l i t t l e  d i f f e r e n t  

t han  t h a t .  “How do you keep peop le ’ s  a t t e n t i o n  d i r e c t e d  

t o  a t a s k  over a long  pe r iod  of t i m e  when it looks l i k e  

it i s  going r o u t i n e l y .  ‘ I .  

The program had gone extremely w e l l  p r i o r  

Everything seemed t o  be marching a long  t o  t h e  f i r e .  

i n  a s teady  s t a t e ,  and was be ing  r o u t i n i z e d ,  and then  a l l  

of a sudden w e  have problems, and t h e  problem set us  

back. 

A s  I s a id  ear l ier  the agency reorganized  and 

w e  went on t h e  success ,  b u t  it d i d  do funny t h i n g s  t o  ou r  
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psyche i n  t h o s e  days.  

The l a s t  t h i n g  I ' d  l i k e  t o  touch on  -- one 

o t h e r  t h i n g ,  and then close my remarks. About 1965 o r  

1966 o r  so  t h e  United S t a t e s '  a t t e n t i o n  w a s  being d i r e c t -  

ed towards urgent  soc ia l  needs.  

There  w a s  an a t t a c k  on t h e  Agency t o  t h e  p o i n t  

t h a t  t h e  money t h a t  was being  s p e n t  perhaps should be 

b e t t e r  s p e n t  on e a r t h .  

O f  course ,  a l l  t h e  money i s  s p e n t  on e a r t h ,  

b u t  n e v e r t h e l e s s ,  t h e  f e l l i n g  i s  -- 

(Laughter . )  

The f e e l i n g  w a s  t h a t  it should be s p e n t  f o r  

more u rgen t  s o c i a l  purposes and n o t  f o r  t h i s  w i l d l y  

ex t r avagan t  space ven tu re .  

So w e  set o u t  t o  t r y  t o  show a t  t h a t  t i m e  

w h a t  t h e  f a l l o u t s  o f  t h e  program w e r e ,  and it w a s  t h e  

f i r s t  t i m e  the agency had thought  a good deal about  what 

it w a s  t h a t  w a s  going t o  come o u t  of t h e  program i n  

a d d i t i o n  t o  performing t h a t  sp l end id  objective o f  landing  

on the moon. 

An O f f i c e  o f  Technology U t i l i z a t i o n  w a s  createc 

and they  were charged w i t h  t h e  r e s p o n s i b i l i t y  of going 

o u t  and t a k i n g  to t i indus t ry  t h e  t e c h n i c a l  developments 

t h a t  c a m e  o u t  of t h e  o v e r a l l  space program. We have 

f o r t u n a t e l y  i n  NASA an architect: f o r  t h a t  i n  t h a t  t h e  
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ing r e l a t i o n s h i p  wi th  t h e  

a e r o n a u t i c a l  i n d u s t r y  and t h e  a e r o n a u t i c a l  technology 

and, indeed,  NASA picked t h a t  t a s k  up, and it w a s  w e l l  

known how t h e  system worked as between t h e  a e r o n a u t i c a l  

i n d u s t r y  and NASA's  r e sea rch  c e n t e r s .  

There w a s  very i n t i m a t e  r e l a t i o n s h i p s  t h a t  

had been e s t a b l i s h e d  over t h e  yea r s .  The i n d u s t r y  came 

i n  and used o u r  c e n t e r s .  A s  a m a t t e r  o f  f a c t  t hey  

source  of r e l i e d  on t h e  wind t u n n e l s  as  t h e i r  prime 

t e s t i n g  appara tus .  

W e  had n o t  devoted a g r e a t  dea 

t o  how you s p i n  off t h i n g s  from t h e  space 

of  a t t e n t & a n  

program i n t o  

o t h e r  i n d u s t r i e s ,  and so w e  developed a program t o  

t r y  t o  a d v e r t i s e ,  i f  you w i l l ,  t h e  technology p rogres s  

w e  w e r e  making as w e  moved through t h e  Apol-lo program, 

and as t i m e  went on t o  t h e  r e l a t e d  programs of p l a n e t a r y  

e x p l o r a t i o n ,  and n e a r  e a r t h  space s c i e n c e .  

That program w a s  very s u c c e s s f u l ,  and it goes 

on u n t i l  today. W e  have i d e n t i f i e d  l i t e r a l l y  thousands 

of a p p l i c a t i o n s .  I touched on a few of them. There are 

perhaps 20 o r  30,000 examples o f  products  which have 

grown o u t  of s p e c i f i c  NASA r e sea rch  over  t h e  p a s t  20  

years ,  so  it was very success fu l .  

I t  con t inues  very s u c c e s s f u l ,  b u t  it i s  

s t i l l  a t t acked .  I t  i.s a t t a c k e d  then  and now on t h e  
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bas is  of -- one t w o  bases. 

One i s  t h a t  r e a l l y  you ought  t o  l e a v e  it up t o  

t h e  i n d u s t r y  and government money should be spen t  f o r  

u r g e n t  soc ia l  needs,  and t h e  second a t t a c k  w a s  t h a t  it 

i s  r e a l l y  n o t  c o s t - e f f e c t i v e ,  and t h a t  u s u a l l y  comes f r o m  

t h e  economists.  

I n  the United States,  indeed,  I t h i n k  i n  t h e  

western world has been i n  t h e  l a s t  2 5  y e a r s ,  c e r t a i n l y  

s i n c e  t h e  w a r ,  t h e  development of f i n a n c i a l  t echniques  

which ( i n a u d i b l e )  major cost  b e n e f i t .  

They go by v a r i o u s  names. I n  t h e  United 

States ,  and I a m  s u r e  here i n  Europe, there are d iscounted  

cost  f l o w  ana lyses ,  cos t  b q n e f i t  r a t i o s ,  t h e  a t t e m p t  t o  

q u a n t i f y  t h e  r e s u l t  of resdarch before you do t h e  re- 

search. 

I t  c a n ' t  be done. I t  i s  an i l l u s i o n .  and I 
I 

t h i n k  -- i n  t h e  United Stayes we're beginning t o  under- 

s t a n d  t h a t  aga in .  A s  a m a t t e r  of f ac t  i n  m y  o ld  school, 

w h i c h  i s  prohabLy one of t h e  m o s t  ( i n a u d i b l e )  i n  promoting 

t h i s  approach, is now coming to  t h e  r e a l i z a t i o n  t h a t  they  

carried t h e  p r i n c i p a l  too f a r ,  and there are a couple of 

p r o f e s s o r s  a t  t h e  Harvard School of Business who are now 

working t o  undo some of t h a t  d i scounted  cash  flow a n a l y s i s  

and cost b e n e f i t  r a t i o  development t h a t  has grown up over  

the las t  q u a r t e r  of a century .  

I 

I 
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We n e r  d i d  t h  t i n  NASA, nd w e  r 

i t  when t h e  Congress o r  t h e  f e a r  o f  t h e  budget 

t o  do it. 

21 

fused  t o  do 

asked us 

The argument, of  course ,  i s  t h a t  you ought t o  

be a b l e  -- if y o u ' r e  going t o  spend money on r e s e a r c h  

a t  t h e  f r o n t  end, you ought t o  t e l l  people  what it i s  

going t o  be  good f o r .  

The problem i s  t h a t  you c a n ' t  q u a n t i f y  t h e  

b e n e f i t s .  The b e n e f i t s  s o m e t i m e s  c o m e  o u t  i n  ( i n a u d i b l e )  

and t h e  a p p l i c a t i o n  t h a t  t h e  r e sea rch  f i n d s  i s  s o m e t i m e s  

e n t i r e l y  d i f f e r e n t  than  t h a t  which you i n i t i a l l y  in tended  

i t  t o  be,  b u t  t h e  r e s u l t s  g e n e r a l l y  are good arid bene- 

f i c i a l ,  and, t h e r e f o r e ,  you want t o  do t h e  r e sea rch .  

I n  t h i s  day o f  c a p i t a l  s h o r t a g e s  and high cost 

of c a p i t a l ,  i t  i s  almost  impossible  t o  j u s t i f y  a r e sea rch  

p r o j e c t  on a d iscounted  cash  flow a n a l y s i s  b a s i s .  Never- 

t h e l e s s  w e  know t h a t  i f  you s t o p  t h e  r e s e a r c h ,  and i f  w e  

d o n ' t  do t h e  a p p r o p r i a t e  r e sea rch  and development i n t o  

t h e  

It 

f u t u r e ,  w e  w i l l  end up wi thou t  a f u t u r e .  

So w e  opposed that.. W e  a t t a c k e d  i t  a t  t h e  t i m c  

s s t i l l  an ongoing argument every  y e a r ,  as w e  know 

through t h e  budget c y c l e  w i t h  t h e  Congress. I t  i s  l e d  

by men l i k e  B i l l  Proxmire and L e s  Aspin i n  t h e  Congress, 

a l though there 's  a whole school  t h a t  w o r k s  around a minor- 

i t y ,  I: should  add, un fo r tuna te ly  so. 

202) 234-4433 

NEAL R. GROSS 
COURT REPORTERS AND TRANSCRIBERS 

1330 VERMONT AVENUE, NW 
WASHINGTON, D.C. 20005 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

- 

the program 1 

22 

i d  develop t h e  

t echno log ica l  program t h a t  atitempted t o  push t h i s  up. 

W e  have expanded on t h a t ,  a s  a m a t t e r  o f  f a c t  s i n c e  I ' v e  

c o m e  t o  t h e  

f e e l  i n  t h e  

noncompetit 

agency we've expanded even more because w e  

United States having f a l l e n  behind and become 

v e  i n  a number of i n d u s t r i e s ,  w e  need t o  get  

o u r  technology o u t  t o  a broader  customer base ,  and w e  have 

i n v i t e d  and cont inued t o  i n v i t e  once every q u a r t e r  t h e  

Fortune 500 companies, and t h a t  i s  a euphemism. 

W e  r e a l l y  had i n v i t e d  a group of  about  1 , 0 0 0  

companies who have expressed i n t e r e s t  i n  o u r  programs 

t o  come t o  one o f  o u r  r e sea rch  centers and they  spen t  t w o  

days and du r ing  t h a t  two-day pe r iod  w e  o u t l i n e d  f o r  them 

what w e  are up t o ,  what w e ' r e  doing,  o u r  l a t e s t  r e s u l t s  

and encourage them t o  make use  of them and t o  come back 

and g e t  more deeply acquain ted  wi th  t h e  R&D work t h a t  

w e ' r e  doing. 

They do. More and more of them are doing t h a t ,  

b u t  w e  w e r e  o u t s i d e  of t h e  no:mal i n d u s t r y  t h a t  w e  work 

wi th ,  t h e  aerospace people.  W e  have a number of  companies 

now comiqg i n  t h a t  w i l l  u s e  t h e ' r e s e a r c h  c e n t e r s  and 

who are  b e n e f i t i n g  by t h e i r  r e s u l t s .  

So f i n a l l y  i n  1 9 6 9  i n  J u l y  t h r e e  men r a c e  f o r  

t h e  moon, and my n a t i o n ' s  h e a r t  b e a t  f a s t e r  and I t h i n k  

t h e  world,  t h e  whole world t h r i l l e d  as t w o  of t hose  men, 
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3 on t h e  s u r f a c e  o f  

t he  m o o n  on J u l y  20 of t h a t  year,  completing a project  

fo r  a l l  i n t e n t s  and purposes, w e  cannot  a t  t h a t  p o i n t  

( inaud4ib le j  and say ,  “ W e l l ,  i t ’s  ove r“ .  

Actua l ly  w e  f lew it f i v e  more t i m e s ,  1 2  men 

walked on t h e  moon, and t h e  l a s t  of t h o s e  f l i g h t s ,  

Apollo 1 7 ,  w e  a c t u a l l y  took a working g e o l o g i s t  t o  t h e  

States Senator ,  moon, who now happens t o  be  a United 

Sena to r  Jack Schmit t  . 
We’re s t i l l  ana lyz ing  t h e  

program. C o s t  o f  t h e  program w a s  $ 2  

f i g u r e  t h a t  w a s  p r e t t y  c l o s e  t o  what 

beginning. 

r e s u l t s  of t h e  

1 / 2  b i l l i o n ,  a 

w a s  p r e d i c t e d  i n  t h e  

The -- I t h i n k  t h e  program c e r t a i n l y  had an 

enormous e f f e c t  on t h e  world. I t  broadened t h e i r  horizons 

and it showed us once aga in  t h a t  i f  w e  wanted t o  w e  could 

do t h e s e  enormous complex and important  t h i n g s ,  t h a t  it 

opened t h e i r  eyes  t o  t h e  s o l u t i o n  of major problems on 

earth because w e  s a w  t h a t  we had a vantage p o i n t  i n  t h e  

h igh  ground of space  t o  understand b e t t e r  some of t h e  

environmental  problems, indeed,  s o m e  of t h e  r e source  

problems t h a t  w e  have,  and w e  are b u i l d i n g  on t h a t  even 

todal7. 

I t  has  spawri a number of new i n d u s t r i e s ,  and 

it cont inues  t o  spawn a number of new i n d u s t r i e s ,  and it 
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2 4  

d i d ,  I t h i n k ,  make t h e  n t i o n ' s  economic system more 

impor t an t ly  aware of t h e  importance of cooperation b e t w e e n  

government, t h e  academic community and o u r  i n d u s t r y .  

I t  w a s  t r u e  p a r t n e r s h i p .  Where do w e  go f r o m  

here? W e l l ,  you 've seen  o u r  s h u t t l e ,  and w e  now have 

r o u t i n e  access t o  space.  W e  w i l l  be f l y i n g  s h u t t l e  aga in  

l a t e r  on t h i s  month, June 27 ,  and a t  t h a t  p o i n t  w e  w i l l  

declare it o p e r a t i o n a l  and start  f l y i n g  payloads for 

h i r e .  

W e  have t h e  s h u t t l e  f u l l y  booked up f o r  t h r e e  

y e a r s ,  and w e  have people  s t and ing  i n  l i n e  w a i t i n g  t o  go 

on t h e  s h u t t l e  i n  t h e  fol lowing t h r e e  y e a r s .  

o f  e x p l o r a t i o n  w i l l  cont inue .  W e  w i l l  cont inue  ou r  

The program 

p l a n e t a r y  program. 

The next  major 

a probe i n t o  t h e  Job ian  a 

f l i g h t  w i l l  be i n  '85 ,  us ing  

mosphere -- J u p i t e r  w i t h  an 

o r b i t e r ,  and a probe i n t o  t h e  atmosphere. Then probably 

a t  t h e  end of t h e  decade going back o f f  i n t o  Venus t o  

map t h e  s u r f a c e  of Venus, t o  t r y  t o  understand a l i t t l e  

b e t t e r  how Venus developed because w e  d i scovered  t h a t  

Venus was r e a l l y  a sister p l a n e t ,  and which should look a 

l o t  l i k e  us  -- i s  a g r e a t  d e a l  d i f f e r e n t .  

I t  developed i n  a d i f f e r e n t  way, and we'd l i k e  

t o  know why. Beyond t h a t  i n  1985 wi th  t h e  launch of  t h e  

l a r g e  space t e l e s c o p e ,  and it w i l l  a l low u s  t o  p e e r  o u t  

NEAL R. GROSS 
COURT REPORTERS AND TRANSCRIBERS 

1330 VERMONT AVENUE, NW 

202) 234-4433 WASHINGTON, D.C. 20005 

~- 
I 

- - - - - - - . - - _. - -7-- -- - 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

i n  spa 

ment . I t  
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even t i m e s  f u r t h e r  t han  any e a r t h  based i n s t r u -  

i s  perhaps t h e  m o s t  important  ins t rument  t h a t  

man has  p u t  i n t o  o p e r a t i o n s  i n  t h e  l a s t  couple  of hundred 

y e a r s ,  because i t  w i l l  beg in ,  I t h i n k ,  t o  t e l l  us 

how t h e  universe  o r i g i n a t e d  and perhaps g i v e  us i n s i g h t  

i n t o  whether t h e r e  are,  indeed,  o t h e r  p l a n e t a r y  systems 

and t h e r e  very l i k e l y  are f l o a t i n g  around o t h e r  suns 

i n  t h e  nea r  v i c i n i t y .  

W e  w i l l  con t inue  t o  develop t h e  a p p l i c a t i o n s ,  

t h e  m o s t  r e c e n t  one i s  t h e  e a r t h ' s  r e sources  s a t e l l i t e ,  

which are  g i v i n g  us  g r e a t  i n s i g h t  i n t o  automatic '  r e sources  

on t h e  s u r f a c e  o f  t h e  e a r t h .  

W e  w i l l  be  launching s t i l l  ano the r  one t h i s  

y e a r ,  which w i l l  g i v e  u s  more d a t a  and through a broader  

spectrum which may enab le  us  t o  understand b e t t e r  

where m i n e r a l i z a t i o n  occurs on t h e  ear th .  

3.t'wi'l-1 enab le  us  t o  manage water resources 

a whole l o t  b e t t e r  and do a whole l o t  of mundate t a s k s  

such as  mapping and j u s t  l and  management ac t iv i t ies .  

The program goes on. I t  came about ,  I t h i n k ,  

because of a cha l lenge .  W e  developed it through a 

p e r i o d  when w e  w e r e  f e e l i n g  o u r  way through t h e  way manage 

ment should o p e r a t e  i n  t h a t  k ind  of an environment. 

I t  has matured, I t h i n k ,  q u i t e  w e l l .  The 

n a t i o n ,  and, indeed, t h e  world has ,  over a pe r iod  of  t i m e  
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I t h i n k  become a l i t t l e  jaded on t h e  program. Th - n 

26 

W 

t a k e  it fo r  g ran ted  t o  a great  degree, b u t  I a m  pleased 

t h a t  i n  r e c e n t  y e a r s ,  t h e  l a s t  -- a t  leas t  t h e  l a s t  coup1 

-- t h e  public i n  t h e  United States i s  t a k i n g  a great deal 

more i n t e r e s t  i n  t h e  space program and i n  t h e  research 

and development a c t i v i t i e s  t h a t  it r e p r e s e n t s .  

W e  have found t h a t  w e ' r e  no longe r  as  competi t  

as w e  thought  w e  w e r e ,  and I t h i n k  w e ' r e  coming i n t o  t h e  

r ea l i za t . i qn  t h a t  programs a t  t h e  c u t t i n g  edge of technolo  

are extremely impor tan t  i n  main ta in ing  o u r  compet i t ive  

edge. 

I t h i n k  more impor t an t ly  than  t h a t  it is  summe 

up i n  a l i t t l e  ( i n a u d i b l e )  which goes something l i k e  

t h i s ,  " W e  s h a l l  never  cease-.Erom e x p l o r a t i o n  and t h e  end 

a l l  o u r  exp lo r ing  w i l l  be  t o  arr ive a t  where w e  s t a r t e d  

and ano the r  p l a c e  for  t h e  f i r s t  t i m e . "  

Thank you very  much. 

(Applause.) 

MR. : Thank you very  much, M r .  

Beggs. I hope t o  allow t o  ask -- 
MR. BEGGS: O f  course. I may have overrun 

my d a t a .  

MR. : I t h i n k  one of t h e  many 

t h i n g s  that you s a i d  t h a t  a p p l i e s  t o  bus iness  world i s  

p r o j e c t  s e l e c t i o n  and a l l o c a t i o n  of resources .  The 
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work you r e f e r r e d  t o  I t h i n k  about  DCm i s  t h e  ( i n a u d i b l e  

work. J u s t  appeared t o  be reviewed, of which t h e  

course members have a copy of t h e  summary of t h a t  work. 

( Inaud ib le )  -- apply i n  theo ry  and t h e  t h i n g  

t h a t  worries m e  about  t h a t ,  a l though I can see many of 

t h e  arguments emot iona l ly  t o  suppor t  t h i s  -- t h e  new t ech -  

nology ( i n a u d i b l e )  i s  t h a t  i n  NASA t h e  government objecti i  

was l a i d  down e x t e r n a l l y  t o  t h e  o rgan iza t ion .  

Then the  m a t t e r  o f  the m o s t  e f f e c t i v e  way of 

g e t t i n g  t o  t h a t  goa l  and o b j e c t i v e  and subgoals  and objec- 

t i v e s  ought  t o  be l a i d  tldwn w i t h i n  t h e  o rgan iza t ion .  

The p r i v a t e  sector company -- s t a r t i n g  a t  t h e  

beginning of t h a t  process  - - they  might decide t h a t  

r a t h e r  t han  spending $ 2 5  b i l l i o n  fo r  t h e  moon, it would 

b e  better f o r  them t o  p u t  t h a t  money on d e p o s i t  wi th  t h e  

bank. 

That  i s  a d e c i s i o n  t h a t  every i n d u s t r i a l  compai 

manages t o  face .  I t  has t o  have some f o r m  of  mechanism, 

t h e  choosing between q u i t e  r a d i c a l  a l t e r n a t i v e s ,  which 

you d i d n ' t  have. 

Could you t a l k  a l i t t l e  b i t  about  -- around 

t h a t ?  

MR. BEGGS: W e l l ,  y e s ,  s u r e .  It  i s  -- I 

r e a l i z e  there are  a number of para l le l s ,  a number of very 

major d i f f e r e n c e s  between what  you do i n  a government 
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agency l i k e  NASA once y o u ' r e  i n  bus iness .  

my l i f e  i n  t h e  bus iness  world,  and w r e s t l e d  w i t h  

I s p e n t  m o s t  of 

problems of how do you dec ide  where you ' r e  going t o  pu t  

your money. 

The s imi l a r i t i e s ,  however, are important .  

B o t h  are -- both  bus iness  and agenc ie s  such as NASA are 

involved  i n  miss ion-or ien ted  a c t i v i t i e s .  

I n  t h e  bus iness  world y o u ' r e  a f t e r  e i t h e r  a 

product  o r  a servi.ce,  and are seeking  t o  make t h a t  product 

o r  s e r v i c e  as  compet i t ive  i n  t h e  rea l  world as  you can,  

and t o  main ta in  c o n t i n u i t y  i n  an  o r g a n i z a t i o n  so t h a t  you 

can g e n e r a t e  a cash  flow s u f f i c i e n t  t o  allow you t o  con- 

t i n u e  t o  o p e r a t e  and grow. 

The same, I t h i n k ,  i s  t r u e  of  t h e  government 

agencies .  The ques t ion  t h a t  you g e t  t o  i s  r e a l l y  what 

i s  t h e  proper  role  i f  you ( i n a u d i b l e )  -- what can I 

a f f o r d  t o  do,  h o w  f a r  can I c a r r y  it, and what do I 

-- what can I i n v e s t  i n  o r d e r  t o  t r y  t o  b u i l d  it i n t o  

a new product  area o r  a new bus iness  area. 

My problem wi th  t h i s  kind of cash  flow analy- 

sis and t h e  cost b e n e f i t  k ind  of approach i s  t h a t  a t  t h e  

f r o n t  end of r e sea rch  y o u ' r e  never  s u r e  where it is 

going t o  end, never s u r e  where i t ' s  going t o  go, and 

as  a consequence you'd be t r y i n g  t o  a s s i g n  va lues  t o  

t h a t  -- y o u ' r e  probably going t o  be wrong. 
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You're going to either overestimate or underes- 

timate. I would argue that there's a proper amount for 

a business to allocate to their research and development 

work that it should be very carefully monitored and 

very carefully controlled. 

I think it should be a disciplined approach. 

We try to do that in NASA. We try to analyze the researcl 

development in a very disciplined way. We still have 

several mechanisms. One we still have the old advisory 

committee structure. 

We have about, oh, maybe 50 different commit- 

tees. These are committees of -- composed of private 
citizens either out of the academic world or out of 

business, and they are peer groups, and they come in 

once a year, and they analyze -- come in twice a year 
and they analyze the research program in a very disciplAnc 

way and they say, "Look, that is not good research, or 

they say it should be emphasized and more money should be 

put on. 

You've got to have that kind of discipline. 

We work very hard to keep -- what we like to think of 
or what we describe in the United States as hobby shop 

wark. 

We try to keep the hobby shop work out of 

our laboratories. I think that is important for industry 

02) 234-4433 
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ined approach. Again I ' v e  argued 

t h a t  t h e  f i n a n c i a l  a n a l y s i s  t h a t  have been a p p l i e d  

t h e  l a s t  -- p a r t i c u l a r l y  t h e  l a s t  decade a r e  probably 

counter-product ive . 

over 

I f  you look a t  t h e  Japanese experiment ,  one 

we've a l l  been s tudy ing  very c l o s e l y ,  t h e  Japanese w i l l  

p u t  money -- i f  they  see a growth market,  r i g h t  now 

t h e y ' r e  going a f t e r  a f i f t h  gene ra t ion  of computers. 

That  i s  be ing  s u s t a i n e d  by government g r a n t s ,  

about  a h a l f  a b i l l i o n  d o l l a r s  ( i n a u d i b l e )  -- t h e y ' r e  doin! 

t h a t  1 am s u r e ,  n o t  having doen t h e  cash  f l o w  a n a l y s i s  

of it nor  having done a cost b e n e f i t  r a t i o  a n a l y s i s . ,  

They ' re  doing i t  because they  b e l i e v e  t h a t  i s  

where the growth i s  going t o  be, and they  could cap tu re  

a s i g n i f i c a n t  p o s i t i o n  i n  t h a t  growth marke t ,  and t h a t  the]  

w i l l  da very w e l l ,  because t h e y ' v e  done ve ry  w e l l  i n  every 

o t h e r  area t h a t  t hey 've  gone a f t e r  i n  a s i m i l a r  f ash ion .  

They d o n ' t  -- i t  i s  i n t e r e s t i n g  when you look 

a t  t h e  Japanese system, t h e r e ' s  very  l i t t l e  of  t h e  kind of 

f i n a n c i a l  a n a l y s i s  w e  do i n  t h e  w e s t  

over t h e r e .  

t h a t  is  a p p l i e d  

They do look a t  t h e  cost ,  and they  always 

ensure t h a t  t h e r e ' s  compet i t ion  w i t h i n  t h e  country.  Other 

than t h a t  t h e  m o s t  impor tan t  factor  t o  them i s  whether 

t h e r e  i s  a growth market t o  go aiiter. 
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I t h i n k  daybe t h a t  i s  what w e  ought t o  be look- 

i n g  a t .  Unfortunatdly,  i n  t h e  w e s t ,  I t h i n k  o u r  tendency 

too often has been 90 t r y  t o  p r e s e r v e  t h e  dying i n d u s t r y .  
I 

We throw bore money a t  dying i n d u s t r i e s .  W e  
I 

j u s t  did i t  i n  t h e  h i t e d  States -- threw money a t  

Chrys le r .  ( I n a u d i b l  ) and w e  look a t  growth markets t o  

about  ( i n a u d i b l e )  I--/ assuming some b r i g h t  en t r ep reneur  

w i l l  come a long  and tnaybe he w i l l .  

r 

We've been f o r t u n a t e ,  I t h i n k ,  i n  t he  past  

t h a t  we've had many of these k ind  of people  who have worke 

t h e  system. 

My argument i s  t h a t  i f  you p u t  a dead end on 

t h e  p rocess  wi th  t h e  d e t a i l e d  f i n a n c i a l  a n a l y s i s  t h a t  

w e  would l i k e  -- d i d  I get  a t  your  ques t ion?  

MR. : Y e s ,  you did.  

MR. : I would l i k e  t o  sugges t  h a t  

t h e r e  i s  an  analogy and t h e  use  of t h e  word en t r ep reneur  

i s  t h e  analogy -- what, i n  €act ,  t h e  government says ,  

whether it permits a research budget t o  go through 

( i n a u d i b l e )  -- you have t h e  conv ic t ion  of an en t r ep reneur .  

W e  share those conv ic t ions .  W e  w i l l  g i v e  you 

some money, and t h e  en t r ep reneur ,  when he  o r  she decides 

t o  go i n t o  a p r o j e c t ,  b e l i e v e s  t h a t  i t  i s  v a l i d ,  and 

t h a t  is a l l .  They may come up a g a i n s t  cash f l o w  problems 

i f  t h e y ' r e  wrong, b u t  t h e i r  b e l i e f  i s  maximum. 
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I t h i n k  t h a t  k ind  o f  commitment pproach t h a t  

here i s  an  area t h a t  i s  wor thy  of be ing  pursued i s  perhaps 

t h e  r i g h t  model f o r  r e s e a r c h  of t h e  k ind  t h a t  NASA has  

done. 

May I ask  a ques t ion ,  however, about  your 

procurement po l i cy?  A s  I understand it there are 

c e r t a i n  aspects of the  NASA work t h a t  h a v e s e c u r i t y  

imp l i ca t ions .  

Presumably t h e  t r iumvir  i n  charge are f u l l y  

aware of t h e  p r o j e c t  and a l l  the  p i e c e s  of it t h a t  need 

t o  have ndus t ry  compete compe t i t i ve ly  t o  b u i l d ,  supply 

o r  what have you, and t h a t  by breaking  down t h e  p r o j e c t  

i n t o  s e p a r a t e  procurement pol ic ies  and procurement 

areas, you are a b l e  t o  main ta in  s e c u r i t y ,  and t h a t  i s  

c l e a r l y  advantageous i f  t r u e .  

Once you've broken down t h e  p r o j e c t  i n t o  a 

s p e c i f i c  procurement p o l i c y ,  and t h a t  r e s u l t s  i n  a 

c o n t r a c t  t h a t  you p u t  o u t  t o  t e n d e r ,  have you, i n  your 

exper ience  found a way of  doing t h a t  which g e t s  t h e  

necessary  s t a n d a r d s  t h a t  c l e a r l y  NASA must r e q u i r e  f o r  

s a f e t y  reasons i f  f o r  no th ing  else. 

MR. BEGGS: I a m  n o t  s u r e .  F i r s t  o f  a l l  

t h e  agency i s  by and large an open agency. 

t h a t  i s  c l a s s i f i e d  i n  t h e  s e n s e  of m i l i t a r y  classifica- 

t i o n  on ly  a t  t h e  r e q u e s t  of t h e  m i l i t a r y .  

We do work 

NEAL R. GROSS 
COURT REPORTERS AND TRANSCRIBERS 

1330 VERMONT AVENUE, NW 
102) 234-4433 WASHINGTON, D.C. 20005 

__ ~ 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

They S o u r  wind tunne l  

33 

and they  do do q u i t e  

a l o t  of d e t a i l e d  work i n  t h e  development c y c l e  i n s o l v i n g  

problems, u s ing  -- t h a t ,  of course ,  i s  c l a s s i f i e d .  

Our own work t h a t  w e ' r e  r e s p o n s i b l e  f o r  is  i n  

t h e  open, and t h a t  i s  by des ign  and by l a w ,  t h a t  it would 

be an  open agency t o  p u b l i s h  -- w e  d o n ' t  t a k e  on work 

i n  o u r  budget  u n l e s s  we  can pub l i sh  t h e  r e s u l t s ,  and almosl 

w i t h  t h e  excep t ion  of something t h a t  o c c a s i j n a l l y  comes 

up which has  an  obvious m i l i t a r y  a p p l i c a t i o n ,  where 

w e  w i l l  g i v e  it t o  t h e  m i l i t a r y ,  and then  they  p u t  on a 

c l a s s i f i c a t i o n .  

A l l  t h e  o t h e r  work i s  publ i shed  and it goes 

o u t .  The re ' s  c u r r e n t l y  some argument i n  t h e  United States  

System as  t o  whether t h a t  ought  t o  be so, whether w e  

ought  t o  pub l i sh  as  widely as w e  do. The f e e l i n g  i s  t h a t  

a l o t  of it g e t s  i n t o  t h e  e a s t e r n  bloc and h e l p s  them 

more than  it does t h e  openness of the program. 

I d o n ' t  b e l i e v e  t h a t ,  b u t  n e v e r t h e l e s s  t h a t ' s  

an  argument. 

With r e s p e c t  t o  t h e  procurement side of it 

though, t h e  system t h a t  w e  have set up i s  w e  d o n ' t  

h i r e  systems of managers as t h e  Department of Defense does 

Department of Defense w i l l  h i r e  a c o n t r a c t o r  ant 

nominate them as systems manager, and t h e y ' r e  r e s p o n s i b l e  

f o r  eve ry  a s p e c t  of t h e  program. 
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NASA does it d i f f e r e n t l y .  We dec ide  e a r l y  

on t h a t  we would be t h e  systems manager, and w e ' d  have 

t h e  necessary  c a p a b i l i t y  t o  do t h e  systems management 

jobs. 

A l o t  of w h a t  I spoke of on remarks a s  t o  t h e  

e a r l y  days o f  o rgan iz ing  and r eo rgan iz ing ,  t h a t  J i m  Webb 

d i d ,  and w e  con t inue  t o  do, w h i c h  i s  w e ' r e  t r y i n g  t o  

p e r f e c t  t h a t  system management process. 

I t  w a s  a t r i a l  and e r r o r  k ind  of th ing .  There 

w e r e  a l o t  of changes -- moving people  back and f o r t h  

i n  the new areas i n  o r d e r  t o  t r y  t o  a d j u s t  t h e  t a l e n t  w e  

had t o  the problems w e  w e r e  f ac ing .  

Therefore ,  t h e  procurement p rocess  w e  employed 

t e n d s  t o  break t h e  job  down, and do i n t o  i t s  c o n s t i t u e n t  

areas--  and a d v e r t i s e  each one of those  a s  t h e  -- and 

then  make them a p a r t  of t h e  system team, a l l  r e p o r t i n g  

i n t o  one of t h e  NASA c e n t e r s .  

NASA -- t h e  c e n t e r  then  is charged wi th  t h e  

r e s p o n s i b i l i t y  of managing t h e  p r o j e c t ,  and t h e  o v e r s i g h t  

r e s p o n s i b i l i t y  for t h a t  c e n t e r  i s  atl headquar t e r s  i n  

Washington. 

The r e s u l t  of t h a t  system has  been, I t h i n k ,  

l a r g e l y  good. We've ended up, I t h i n k ,  doing -- being 

a b l e  t o  do t h e  job, and w e  d o n ' t  run i n t o  t h e  kind of 

problems t h a t  t h e  DOD has run i n t o  of  g e t t i n g  themselves 
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i n t o  very  r a p i d l y  e s c a l a t i n g  budgets  and then  f a c i n g  

c a n c e l l a t i o n s .  

We've had r e l a t i v e l y  few c a n c e l l a t i o n s  i n  

NASA. One o t h e r  p o i n t  though. W e  never ,  i n  NASA, 

succumbed t o  the  p r e s s u r e  of t h e  Congress t o  l e t  o u r  

c o n t r a c t s  on a f i x e d  price basis ,  as d i d  t h e  DOD a couple  

p o i n t s  i n  t h e i r  cyc le .  

The -- a l l  of o u r  c o n t r a c t s  are e i t h e r  on a 

cost  re imburseable  b a s i s  o r  on a -- i f  it i s  a f i x e d  

price, it i s  a f i x e d  p r i c e  i n c e n t i v e ,  which i s  a 

f l e x i b l e  -- I d o n ' t  know whether t h a t  term-means any- 

t h i n g  t o  you, b u t  it i s  a f l e x i b l e  arrangement wi th  ou r  

c o n t r a c t o r s ,  so  t h a t  t h e  c o n t r a c t o r  never  i s  i n  a posi- 

t i o n  o f  be ing  d r i v e n  t o  t h e  p o i n t  o f  l o s i n g  s i g n i f i c a n t  

sums of money on t h e  r e s e a r c h  and development p r o j e c t s  

t h a t  he  i a  involved i n  w i t h  us .  

That  has  served  t h e  agency w e l l ,  and it con- 

t i n u e s  t o  t h i s  day. 

ment w i t h  i n c e n t i v e s  t h a t  w e  can p u t  on t h o s e  c o n t r a c t s  

t o ,  and I t h i n k  about  t h e  best one t h a t  w e  have come 

up wi th ,  b e s t  one -- one m o s t  widely i n  use  i s  t h e  

use of an  award fee .  

W e  t r y  t o  -- w e  con t inue  t o  expe r i -  

The award fee i s  a ve ry  subjective k ind  of 

t h i n g ,  i n  which a-board si ts  down and grades t h e  con t r ac t c  

as  t o  what k ind  o f  j o b  they  t h i n k  h e  d i d .  Then he g e t s  
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i n  

percentage  of t h a t  depending on t h e  grade  he g e t s .  

Somecontractors have a g r e a t  deal of t r o u b l e  

wi th  t h a t  because t h e y  d o n ' t  l i k e  t h e  grades  they  g e t .  

(Laughter) 

Others  have t r o u b l e  w i t h  t h e  concept  because 

they  feel  it i s  too s u b j e c t i v e .  I t  i s  no t  o b j e c t i v e  

enough t o  where they  can say ,  You know i f  I do -- i f  I 

g e t  h e r e  and i f  I spend t h i s  much money, and i f  I accom- 

p l i s h  t h i s  t a s k ,  I w i l l  g e t  so much p r o f i t .  

They c a n ' t  do t h a t  under t h a t  system, b u t  f o r  

o u r  r e sea rch  and development a c t i v i t y ,  which i s  what w e ' r e  

involved i n ,  i n i  about  9 5  pe rcen t  of ou r  work, it probablq 

i s  about  t h e  b e s t  t h a t  you can come up wi th ,  a l though 

we're s t i l l  experimenting w i t h  o t h e r  t ypes  of  i n c e n t i v e s  

t o  reward s u p e r i o r  performance. 

MR. : Could I i n v i t e  you t o  comment 

on t h e  way i n  which t h e  powerful group of t h r e e  people  

opera ted?  What d i d  they  b r i n g  t o  t h e  group? I t h i n k  

you desc r ibed  them as t h r e e  heads on one body, and i f  

t h e i r  c o n t r i b u t i o n  w a s  s i m i l a r  -- what are t h e  d i f f e r e n t  

roles t h a t  t hey  had? 

MR. BEGGS: Y e s ,  t hey  w e r e  very  d e f i n i t e l y  

-- f i r s t  you have t o  understand t h e  t h r e e  men -- Webb 

w a s  t h e  guy who had q u i t e  a l o t  o f  exper ience  i n  governmer 
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d wi th  t h e  Congress, s t a f f  of t h e  

Congress when he  w a s  q u i t e  young.In t h e  Truman Administra- 

t i o n  h e  w a s  Director of t h e  Budget, and l a t e r  on w a s  

Undersecretary of State ,  which i n  t h e  American sys t em 

is t he  number t w o  p o s i t i o n  i n  t h e  S ta te  Department. 

H e  t hen  went o u t  t o  t h e  i n d u s t r y  and worked 

f o r  K e r r  M c G e e .  Worked f o r  Sperry Company, so he had 

had f a i r l y  w i d e  exper ience  i n  t h e  i n d u s t r i a l  s e tup .  

Dryden c a m e  o u t  of -- a c r e a t u r e  of t h e  

c i v i l  service, United States  C i v i l  Se rv ice .  H e ’ s  grown 

up through t h e  Bureau of  S tandards  and then  NACA, H e  

w a s  t h e  head of NACA when NASA w a s  c r e a t e d  and so he 

w a s  k ind  of engul fed  i n  t h e  agency. 

A l l  h i s  exper ience  w a s  as a government bureau- 

c ra t .  

Semens’ exper ience  w a s  h i s  academic -- he was 

a u n i v e r s i t y  p ro fes so r .  H e  had had some i n d u s t r i a l  ex- 

per i ence ,  and having worked f o r  RCA as a r e sea rch  engineer  

so they  came f r o m  somewhat d i f f e r e n t  backgrounds and 

they  brought  d i f f e r e n t  t . a len ts  t o  t h e  job. 

The Div is ion  of R e s p o n s i b i l i t y  between t h e  

t h r e e  -- Webb handled all the o u t s i d e  a c t i v i t i e s .  H e  

w a s  r e s p o n s i b l e  f o r  having r e l a t i o n s h i p s  wi th  t h e  

Congress. H e  d i d  m o s t  of t h e  l e g  work wi th  t h e  White 

House and w i t h  t h e  rest of  t h e  government, and there w e r e  
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a large number of interfaces wi th  other agencies with 

government i n  t h e  program. 

Dryden was t h e  i n s i d e  manager, and w a s  

p r i m a r i l y  r e s p o n s i b l e  f o r  t h e  personnel  ac t iv i t i e s .  

Hugh Dryden w a s  a very ,  very  impress ive  man. H e  -- h i s  

major t a l e n t ,  I t h i n k ,  w a s  an a b i l i t y  t o  judge 

people.  

H e  could -- as  Webb would say ,  "see r i g h t  

through a man" -- he  could.  H e  w a s  e x c e l l e n t  a t  p i ck ing  

t h e  r i g h t  men. 

Semens devoted m o s t  of h i s  t i m e  i n  program 

management, w i th  keeping t h e  program moving, and so you 

had a s h a r i n g  o f  t h e  management r e s p o n s i b i l i t i e s ,  I th ink  

i n  a very  e f f e c t i v e  way, s i n c e  t h e i r  backgrounds could 

be a p p l i e d  very  e f f e c t i v e l y  i n  t h o s e  t h r e e  roles. 

But as  I s a i d  i n  my remarks, when major de- 

c i s i o n s  had t o  be taken ,  t hey  w e r e  taken by t h e  t h r e e  

i n  conce r t .  What t h a t  projected o u t  through t h e  organiza 

t i o n  w a s  t h a t  when they  announced t h a t  w e  were doing 

something, t h a t  t h e  agency w a s  going t o  go forward and 

w h a t  t h e  d e c i s i o n  w a s ,  everybody g o t  behind it. 

I t  w a s  a new -- i f  they  fought  it they  w e r e  

going t o  have t o  f i g h t  a l l  t h r e e  men, and one of t h o s e  

three w a s  almost u s r e  t o  be on t o p  of anybody i n  t h e  

o r g a n i z a t i o n  anywhere. 
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f f e c t i v e ,  and worked w e l l ,  ant 

I t h i n k  probably because o f  p e r s o n a l i t i e s  and background 

of t h e  men, and t h e  f a c t  t h a t  they  d i d  s h a r e  t h e  respon- 

s i b i l i t y .  

A f t e r  t h e  f i r e  t h e  t h i n g  f e l l  a p a r t .  That 

p a r t i c u l a r  system f e l l  a p a r t ,  and t h e  reason  i t  f e l l  

a p a r t  w a s  t h a t  Dryden was dying. He d i e d  j u s t  a s h o r t  

t i m e  a f t e r  t h e  f i re ,  

developed a s t r a i n e d  

The o t h e r  

responsible  f o r  t h e  

and Semens, because of t h e  f i r e ,  

r e l a t i o n s h i p  wi th  t h e  o t h e r  two. 

-- I t h i n k  he probably f e l t  more 

i r e ,  and I t h i n k  probably because 

of t h a t  he  -- t h e  r e l a t i o n s h i p  between t h e  t h r e e  changed 

d r a s t i c a l l y  a f t e r  t h e  f i r e .  

The o r g a n i z a t i o n  changed t o  s i g n i f c a n t  degrees  

a f t e r  t h e  f i re .  Bob Semens l e f t  about  a y e a r  a f t e r  t h a t ,  

and as  I say  Dryden d i e d .  

who became t h e  subsequent a d m i n i s t r a t o r  t o  t a k e  Dryden's 

p l a c e ,  s t i l l  o p e r a t i n g  w i t h  b a s i c a l l y  t h e  same p r i n c i p a l s  

o f  management, and t h e  g e n e r a l  manager was never  r ep laced  

Webb then  moved Tom Payne 

-- Bob Semens w a s  never  rep laced .  

I n s t e a d  of t h a t  Webb went t o  a m o r e  p a r t i c i -  

p a t i v e ,  a s  he  c a l l e d  it, s t y l e  of management, i n  which 

h e  used t h e  f o u r  associate a d m i n i s t r a t o r s  i n  t h a t  

p e r i o d  which I w a s  one. 

One f o r  manned space f l i g h t .  One f o r  advanced 

.- 
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nd technology. One for space s c i e n c e s  an1 

one f o r  a p p l i c a t i o n s .  

Those f o u r  used t o  s i t  t o g e t h e r  wi th  Payne 

and Webb and perform moreless t h e  same func t ion  of t h e  

t h r e e  -- t h a t  t hey  performed be fo re .  

I th ink  i f  you -- t h e  success  o f  t h a t  s t y l e  o 

management r e a l l y  depends on t h e  a b i l i t y  of t h e  man t o  

s h a r e  r e s p o n s i b i l i t y .  Some men c a n ' t  do t h a t .  Webb 

could.  H e  w a s  -- I t h i n k  uniquely q u a l i f i e d  t o  run a 

system l i k e  t h a t ,  and I d o n ' t  t h i n k  t h e r e  are very many 

men t h a t  could  run q u i t e  t h e  k ind  of system he ran .  

It  worked very w e l l  f o r  him. I guess  what 

i t  t eaches  i s  t h a t  t h e r e  r e a l l y  -- you can p u t  t h e  

r i g h t  team t o g e t h e r .  

i n  a number of d i f f e r e n t  ways. 

You c a n  run a very e f f e c t i v e  systei  

They chose t h a t  way, and I t h i n k  i t  w a s  

ve ry  e f f e c t i v e  i n  a government environment, because it 

-- it gave t h e  Congress a grea t  d e a l  o f  solace t h a t  

t h e r e  w e r e  several men r e s p o n s i b l e  men who w e r e  working 

t h e  problem, and t h a t  t h e  problem w a s  under c o n t r o l  a t  

all t i m e s .  

There w a s  ano the r  hallmark of it. I t  w a s  

by f a r  -- t h e r e  were -- Semens was a Republican, Webb wat 

a D e m o c r a t  and Dryden w a s  a n e u t e r .  

(Laughter.  ) 
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And they  could  go up and talk t o  any Congress- 

man of any pursuas ion  and they  understood where they  

were coming from. 

( i n a u d i b l e )  -- 
They were coming from ques t ionab le  

MR. : I f  I could understand s o m e t h i n  

t h a t  ( i n a u d i b l e )  -- I a m  probably t h e  on ly  person who 

h a s  had a long  conversa t ion  wi th  J i m  Webb, b u t  you've 

desc r ibed  him c o r r e c t l y  -- he  d i d n ' t  have s c i e n t i f i c  

t r a i n i n g  d i d  he? 

MR. BEGGS: No. , 

MR. : But hl- wasn ' t  -- he r e a l l y  d id  

seem t o  m e  t o  be an en t r ep reneur  because when I t a l k e d  

t o  h i m ,  whdn he j u s t  l e f t  NASA, he s a i d  he 'd  spend h i s  

r e t i r e m e n t  a s s i s t i n g  other  people  and s e t t i n g  up very 

e n t r e p r e n e u r i a l  d i f f e r e n c e s .  

MR. BEGGS: Yes, He w a s  i n c l i n e d  i n  t h a t  

d i r e c t i o n .  H e  w a s  t r a i n e d  as a lawyer b u t  he  never  

p r a c t i c e d  l a w .  H e  s p e n t  a l o t  of t i m e  i n  i n d u s t r y  and he 

d i d . h a v e  an en t r ep reneur  -- s p e n t  t h e  l a s t  15  y e a r s  

o f  h i s  l i f e  a s s i s t n i n g  i n  en t r ep reneur  ven tu res .  

MR. : Could I ask  a ques t ion  adout  

ano the r  group of three -- group of three t h a t  are going 

up. They obvious ly  had great many t a l e n t s  in common, 

and y e t  somehow your framing of them f i n a l l y  decided 

w h o  w a s  number one. 
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4 2  

I a m  n o t  s u r e  whether you s a i d  number one,  t w o  

and three, b u t  i f  I understand f r o m  t e l e v i s i o n  programs 

i s  t h a t  t h e y ' r e  number one. 

Do  you care t o  -- w e l l ,  we've been t a l k i n g  

a l l  t h i s  w e e k  real ly  abour ra res t  types  of leaders -- 
d i f f e r e n t  t ypes  oE leaders there, and these men w e r e  

presumed your leaders i n  the i r  own r i g h t .  

Y e t  somebody had t o  be boss, and somebody had 

t o  decitie who w a s  going t o  be boss and so on. 

D o  you care t o  comment? 

MR. BEGGS: W e l l ,  t h e r e  w a s  set  up e a r l y  i n  

t h e  program a ve ry  d e t a i l e d  and e x c r u c i a t i n g l y  complex 

system of p i ck ing  t h o s e  crews. The f i r s t  problem they  

faced  w a s  t h a t  -- of course ,  evexyone wanted t o  f l y  f i rs t  

and everyone wanted t o  go t o  t h e  moon, b u t  t h e  t i m e  

w e  went t o  t h e  moon, t h e r e  w a s ,  I t h i n k ,  37 a s t r o n a u t s  

wa i t ing ,  and s i n c e  w e  on ly  f l e w  t h r e e  times on ly  1 8  could 

go, and as a m a t t e r  of f ac t  a couple  of t h e m  f l e w  t w i c e .  

I n  a c t u a l  f ac t ,  I t h i n k  15 1 6  went and 1 2 ,  of 

course ,  walked on t h e  moon, and t h e  sc reen ing  process  -- 
have t o  s c r e e n  o u t  those who would be l and ing  c r e w ,  and 

one who would s t a y  a t  home t o  man t h e  buddy s h i p  t h a t  

would b r i n g  them back, and then  ik had t o  dec ide  who was 

going t o  be t h e  commander 2nd how t h e  system w a s  going 

t o  work f r o m  space.  
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The f i r s t  d e c i s i o n  t h a t  was made w a s  t h a t  p r i m e  

Zontrol would remain on t h e  ground, and any d e c i s i o n  on 

z i t h e r  an emergency crisis o r  changed p l a n s  would be m a d e  

It miss ion  c o n t r o l  i n  Houston by t h e  man w h o  w a s  in 

zharge of t h e  miss ion ,  who w a s  a specific i n d i v i d u a l .  

It f i n a l l y  boi led down t o  be ing  C h r i s  C r a f t ,  

tho w a s  t h e  mission c o n t r o l  d i r e c t o r ,  b u t  the major de- 

: i s ions  w e r e  made by B o b  G i l r u d e ,  and then  w e r e  -- could 

38 second-guessed by George M i l l e r ,  w h o  r a n  t h e  o f f i ce  i n  

Jashington o r  by the t r imvur  w e  spoke o f .  

The major d e c i s i o n  work w e r e  ground d e c i s i o n s .  

Phe t r a i n i n g  program w a s  so cons t ruc t ed  so as t o  t r y  t o  

) r i n g  o u t  l e a d e r s h i p  i n  t he  a s t r o n a u t s .  

i l l  t h e  way through, and t h e  ones t h a t  showed t h e  g r e a t e s t  

:a lent  f o r  l e a d e r s h i p  became t h e  pool o u t  of which w e  selec 

:d t h e  command ba lance ,  and t h a t  w a s  t h e  N e i l  Armstrong 

ind t h e  Frank Bormans and t h a t  group of men. 

They w e r e  graded 

As t i m e  went on and t h a t  group became seasoned, 

i l m o s t  any of t h e  37 a s t r o n a u t s  could have been a command 

)ewer, and t h e  d e c i s i o n  r e a l l y  was as between t h e  best o f  

i very  b i g  group, and it w a s  done by va r ious  c a r e f u l  grad- 

.ng processes. 

W e  graded them on every th ing ,  and t h e  f o l k s  t h a t  

lid t h e  best w e r e  t h e  ones w h o  w e r e  selected as command 

)al.ance and t h e  o t h e r s  came i n  behind t h e m .  

NEAL R. GROSS 
COURT REPORTERS AND TRANSCRIBERS 

1330 VERMONT AVENUE, NW 
WASHINGTON, D.C. 20005 (202) 234-4433 

_ -  cI_ - ._ -.- 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

I t  i s  re la t i  rely e 

a t  t h a t  group t o  p i ck  o u t  t h e  

i f  w e  w e r e  t o  t a k e  t h i s  group 

4 4  

s y  though when you look 

l e a d e r s .  I n  f a c t ,  I t h i n k  

down t o  Houston -- t h e y ' r e  

now set. W e  now have 78 i n  t r a i n i n g  because w e ' r e  p l a n n i  

t o  f l y  a l o t ,  and w e ' l l  be f l y i n g  f i v e  t i m e s  nek t  year  

and then  t e n  t i m e s  t h e  fo l lowing  y e a r ,  so  w e ' l l  be f l y i n g  

-- and then  b u i l d  t h a t  up t o  18 t h e  fo l lowing  yea r  and 

then  up t o  2 4 ,  so w e ' l l  be f l y i n g  t i 7 0  men f o r  t h e  f i rs t  

series of f l i g h t s ,  and then  f o u r  as w e  c a r r y  m o r e  s o p h i s t  

c a t e d  payloads i n  space,  and w e ' l l  need mission s p e c i a l i s  

who are t r a i n e d  on a s p e c i f i c  payload. 

So w e ' r e  going t o  need a l o t  of  -- w e  do have 

78 i n  t r a i n i n g ,  b u t  i f  you take t h i s  -- I took t h i s  group 

down t h e r e ,  and I s a i d  now, " L e t ' s  expose you t o  t h e  

group of 78 f o r  t w o  days."  You'd be  a b l e  t o  p i ck  o u t  t h e  

t e n  b e s t  i n  t w o  days i f  w e  showed you eve ry th ing  they  w e n  

going t o  -- 
The b e s t  one I e v e r  s a w  -- t h e  best one a s  

f a r  as  I a m  concerned though, when I w a s  a s s o c i a t e d  wi th  

t h a t  program w a s  Armstrong. H e  w a s  a b s o l u t e l y  superb as 

a p i l o t ,  b u t  you've g o t  t o  remember a command p i l o t  is 

a d i f f e r e n t  can o f  w o r m s  t han  t h e  k ind  of l e a d e r s h i p  

t h a t  you ' re  t a l k i n g  about  h e r e ,  bus iness  l e a d e r s h i p .  

What y o u ' r e  looking  fo r  i s  someone who has 

g o t  a very  cool approach t o  l i f e  who moves qu ick ly  i n  an 
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emergency, who t h i n k s  c l e a r l y  i n  an emergency 

could  do t h a t  t o  a superb e x t e n t .  

45 

and N e i l  

One of t h e  Gemini f l i g h t s  where he w a s  command 

p i l o t  -- I f o r g e t  which one it w a s  -- it w a s  t h e  one when 

w e  had trouble w i t h  it -- had an amusing s t o r y  about  

t h a t  goes wi th  t h a t  mission.  

N e i l  w a s  i n  o r b i t  and w e  w e r e  going t o  b r i n g  

them down a t  t h e  e x a c t  t i m e  t h a t  a d i n n e r  w a s  supposed t o  

conclude i n  Washington, and the speaker of t h e  d inne r  w a s  

Hubert Humphrey, and Hubert, a s  you know w a s  a speaker  whc 

could speak extemporaneously forever, b u t  -- 

(Laughter.  ) 

But a t  any ra te  he  w a s  t h e  V i c e  P r e s i d e n t  

a t  t h e  t i m e ,  and he w a s  t h e  f e a t u r e d  speaker ,  and w e  w e r e  

going t o  conclude h i s  speech. 

ready -- w e  w e r e  going t o  conclude h i s  speech by pass ing  

some message up t o  h i m  t h a t  t h e  Gemini capsu le  had been 

recovered i n  t h e  Pacif ic ,  and t h e  mission w a s  a success .  

W e  had a whole t h i n g  

W e l l ,  w e  had an emergency and one of t h e  

( i n a u d i b l e )  r o c k e t  systems malfunct ioned.  N e i l  had, I 

t h i n k ,  it w a s  14 seconds t o  react t o  t h a t  pr0lu.l-ern o r  w e  

would have lost t h e  miss ion ,  and he d id  e x a c t l y  t h e  r i g h t  

t h i n g ,  e x a c t l y  t h e  right t h i n g .  

A s  ( i n a u d i b l e )  would allow w e  had t o  go 

around one more time. W e  s p e n t  90 more minutes ,  so w e  
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4 6  

passed t h e  m e s  age up t o  him -- 
(Laughter) 

W e  said,  " M r .  V i c e  P r e s i d e n t ,  w e  have a 

l i t t l e  b i t  of bo t t le  gas t o  go around one m o r e  t i m e .  You 

e i ther  have the  o p t i o n  of concluding your speech and ex- 

p l a i n i n g  the problem o r  you could con t inue  as you w i s h . "  

Without even caus ing  i n  nid-sentence he went 

on and spoke f o r  90 more minutes .  

(Laughter.  ) 

I t h i n k  N e i l  would n o t  make a good businessman 

He's t each ing  school o u t  i n  C i n c i n n a t i  now, a n d ' t h a t  i s  

h i s  choice. Didn ' t  want t o  go i n t o  bus iness .  

MR. : What t y p e  of school? 

MR. BEGGS: Excuse m e ?  

MR. : I s a i d  what t ype  of school?  

MR. BEGGS: Univers i ty .  H e ' s  a tenured  

p r o f e s s o r  now, t each ing  -- he  was -- N e i l  w a s  a c i v i l i a n .  

W e  d i d n ' t  ge t  h i m  o u t  of t h e  m i l i t a r y .  

t he  o ld  NACA program. H e  w a s  a test p i l o t  f l y i n g  expe r i -  

mental  a i r p l a n e s  o u t  a t  E d w a r d s  A i r  -- Rogers, o u t  i n  

C a l i f o r n i a .  

H e  was out of 

H e  w a s  a t r a i n e d  aerodynamicis t .  That w a s  h i s  

t r a i n i n g .  H e  became a tes t  p i l o t ,  and was a very good 

tes t  p i l o t .  

group, and he decided he wanted t o  come back o u t  t h e r e ,  
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and as fa r  as I can see I i d  a 

4 7  

ine  job. H e  would no t  

have been a businessman, b u t  h e ' s  a supe rb  command p i l o t .  

MR. : How would you rate the  c r e w  

of A p p o l o  13? 

MR. BEGGS: Well, obvious ly ,  t h e  c r e w  performed 

ve ry  w e l l  under very  adverse  cond i t ions .  Tha t  p a r t i c u l a r  

mission -- how much t i m e  do I have, sir? 

MR. : Five  minutes.  

MR. BEGGS: Five  minutes? L e t  m e  t a l k  j u s t  

b r i e f l y  about  Appolo 13. A s  you a l l  know 1 3  w a s  the  

disaster ,  o r  almost nea r  disaster t h a t  w e  had. I t  confirme 

my t r i scadechaphobia  ( p h o n e t i c ) .  The -- what w e  had 

done p r i o r  t o  1 3  w a s  t o  change a number of t h i n g s .  

W e  k e p t  t i n k e r i n g  wi th  t h i s  t h i n g ,  which 

i n  r e t r o s p e c t  w a s  n o t  a s m a r t  t h i n g  t o  do. We k e p t  t i n -  

k e r i n g  w i t h  t h e  system as w e  f lew t h e s e  miss ions ,  and 

a f t e r  13 w e  q u i t  doing t h a t  because we l ea rned  t h a t  t h a t  

w a s  n o t  a good i dea .  

W e  have a number of new systems. W e  could 

change a number of t h e  subsystems because of problems tha t  

w e  had had i n  p r i o r  ones.  W e  p u t  new equipment i n ,  

t e s t e d  it, of course ,  e x t e n s i v e l y ,  b u t  t hey  w e r e  new. 

W e  d i d n ' t  know as  w e l l  as w e  should have 

-- w a s  t h e  i n t e r a c t i o n  of a l l  of t h i s  new subsystems, and 

as a consequence w e  d i d  have an  explos ion ,  and w e  l o s t  
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t h e  main par t  of t h e  miss ion ,  and w e  w e r e  i n  a ve ry ,  ve ry  

tenuous s i t u a t i o n  f o r  s e v e r a l  days w h i l e  w e  worked t o  g e t  

it back. 

That p a r t i c u l a r  s i t u a t i o n  confirms t h e  wisdom 

though of making t h e  d e c i s i o n s  on t h e  ground. I might 

add t h a t  t h e  tes t  p i l o t s  who were h e r e  all were superb 

t es t  p i l o t s ,  fought  t h a t  t o o t h  and n a i l .  

They s a i d ,  "Look you've g o t  t o  -- you h i r e d  us 

because w e ' r e  t h e  best t e s t  p i l o t s  you can h i r e ,  and 

now you ' r e  n o t  going t o  l e t  us  make any d e c i s i o n s  up 

t h e r e ,  and t h a t  i s  wrong, and w e  s a id ,  "NO,  that: i s  t h e  

way w e ' r e  going t o  have t o  run t h i s  program.". 

That confirmed t h e  w i s d o m  of t h a t  because 

w e  w e r e  able  t o  set  up i n  t h e  s i m u l a t o r s  down a t  Johnson 

t h e  e x a c t  c o n d i t i o n s  t h a t  w e  have i n  space.  W e  dup l i ca t ed  

t h e  problem, and w e  w e r e  able t o  work around from t h e  

ground i n  t h e  t u n n e l ,  and t e l l  t h e m  j u s t  e x a c t l y  what 

to do, and w e  g o t  them back s a f e l y  on shore ,  because w e  

d i d  have t h a t  system set up i n  such a way t h a t  w e  could 

understand any emergency and could  work it o u t  p rope r ly  

on t h e  ground, and then  g i v e  t h e m  i n s t r u c t i o n s  as t o  

wha t  t o  do. 

The c r e w  t h a t  w a s  up there w a s  a seasoned 

c r e w .  J i m  Lovel l  -- Lovel l  f l e w  a g a i n ,  and d i d  very w e l l .  

I t h i n k  they  performed a s  w e l l  as  can be expected. They 
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A f t e r  t h a t  w e  decided no m o r e  changes.  I 

s h o u l d n ' t  say  t h a t ,  n o t  no more changes,  b u t  any changes 

t h a t  may -- any changes had t o  be mandatory on t h e  b a s i s  

t h a t  it w a s  needed f o r  s a f e t y  o r  s a f e t y  f l i g h t  o r  a 

mandatory cond i t ion  where t h e  mission could  n o t  be p e r b m  

e d ,  and as a consequence t h e  changes w e r e  reviewed r i g h t  

up t o  t h e  t o p  a f t e r  t h a t  mission.  

W e  made no changes on t h e  b a s i s ,  " W e l l ,  it is 

n o t  working q u i t e  as w e l l  as w e  would l i k e  it t o ,  so l e t ' s  

do it a l i t t l e  b e t t e r . "  That is ,  i n  my exper ience ,  t h a t  

i s  always a mistake.  

working, as w e  s ay  down i n  Georgia ,  " T f  i t  a i n ' t  broke 

d o n ' t  f i x  it.''. 

I f  you 've g o t  something t h a t  i s  

(Laughter .  ) 

MR. : I a m  a f r a i d  w e ' r e  going t o  have 

t o  stop, Can I j u s t  ask  you one q u e s t i o n ,  though, i f  

y o u ' r e  prepared t o  answer i t .  You s a i d  t h a t  N e i l  Armstror 

wouldn ' t  have made a very good businessman i n  your view. 

Could you j u s t  t e l l  us  very b r i e f l y  why you 

t h i n k  t h a t ?  What were t h e  c h a r a c t e r i s t i c s  he has t h a t  

made you say  t h a t ?  

MR. BEGGS: W e l l ,  he was very  -- n o t  i n t e r e s t e d  
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w e r e  obvious ly  shaken by t h a t  exper ience ,  because it w a s  

a very  t i g h t  and narrow t h i n g ,  and they  c a m e  on through 
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a t  a l l  i n  t h e  -- w e  t r i e d  t o  make a businessman o u t  of 

h i m .  

i n  charge of t h e  a e r o n a u t i c s  program a t  one p o i n t ,  and 

t r ied  t o  g i v e  him t o  run c o n t r a c t s .  

W e  brought  h i m  up t o  headquar te rs  and p u t  N e i l  

H e  ha t ed  reading  r e p o r t s .  H e  ha t ed  t h e  f inan-  

c i a l  aspects of it. H e  ha ted  budgets .  H e  would no t  g e t  

involved -- he loved technology. Loved t h e  i d e a  of 

going o u t  and g e t t i n g  something new s t a r t e d ,  b u t  t hen  t o  

manage it i n  d e t a i l  day-by-day and t o  s i t  on t o p  of t h e  

f i n a n c i a l  r e p o r t s  and t h e  p rogres s  r e p o r t s ,  schedule  

reports, j u s t  w a s  domething t h a t  he would n o t  and could 

n o t  g e t  i n t e r e s t e d  i n .  

J u s t  wasn ' t  h i s  cup of tea,  and he  wouldn ' t  

do it. 

H e  w a s  -- h e ' s  t h e  k ind  of a guy t h a t  i f  you 

g i v e  him a n  eng inee r ing  problem, h e ' l l  s i t  down and work 

on it u n t i l  he solved i t ,  b u t  -- and so he  probably could 

have made a reasonably good r e s e a r c h  eng inee r  i n  i n d u s t r y ,  

and I t h i n k  he  probably could have probably run a researck 

o r g a n i z a t i o n  i.n i n d u s t r y  except  he had a heck of a t i m e  

g e t t i n g  i n t o  making budgets.  

(Laughter.  1 

MR. : Thank you very  much, indeed,  

M r .  Beggs. We're very  -- it w a s  a very  i n t e r e s t i n g  t a l k ,  

and ve ry  i n t e r e s t i n g  answers t o  t h e  ques t ions .  W e ' r e  
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r i t h  us fo r  the rest of t h e  

day, and your wife as well, and we'd just like, at this 

point, t o  say how much we appreciate having you come so 

far to talk to us. 

MR. BEGGS: Thank you very much. 

(Applause.) 

(Conclusion of Speech by James Beggs, NASA 

Administrator, on "Leadership in Exploration". ) 
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